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General Information
Chronological Developments
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General Information
Infection
Infection
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General Information
Distribution
Distribution
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General Information
Distribution
FIGURE 1-1: Karnal Bunt Life Cycle
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Protocol for Sampling Grain

Sampling
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Step 1—Collect the sample.
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Step 2—Bag the sample.
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Survey Procedures
Protocol for Sampling Seed Prior to Storage
Step 3—Transport the sample.
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Protocol for Sampling Seed Prior to Storage
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Step 1—Draw sub-samples.
�������	
�����
����
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Step 2—Mix the sub-samples.
-���
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�	��"��������������	�����"���
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Important

Safety Hints:

1. Exercise caution around combines and field machinery to avoid injury. Do 
not assume the operator can see you; large machines have blind spots and 
field conditions can inhibit visibility.

2. Be careful climbing on and off of grain trucks and combines to take 
samples. Wear proper footwear.

3. Be mindful of fire hazards in field conditions.
4. Be timely and efficient in taking and reviewing samples and DO NOT RUSH 

or SACRIFICE SAFETY. Time is valuable to Custom Harvestors whose 
business is to compete with weather and harvest windows of opportunity.

Important

Seed grown within the regulated area must be free of bunted kernels and 
teliospores and must be treated with an approved fungicide prior to planting. 
The seed is allowed to be planted only in the regulated area. It is highly 
recommended that all seed be tested prior to cleaning and treating.
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Survey Procedures
Protocol for Sampling Seed During Storage
Step 3—Send the samples to the laboratory.
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Protocol for Sampling Seed During Storage
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TABLE 2-1: Designation of Grain Sampled Before Storage after Laboratory Testing

If: Then:

All five replications are NEGATIVE The entire lot moves into storage as SEED

One or more replications have one or more 
spores

Handle as GRAIN
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Survey Procedures
Protocol for Sampling Seed During Storage
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TABLE 2-2: Procedure for Sampling Seed During Storage

If there are: Then:

1-750 tons (up to 25,000 
bushels) in the bin

1. Draw one sub-sample from every 25 tons 
(approximately 833 bushels).

2. Mix all sub-samples thoroughly.
3. Collect five 50-gram replications, one four-pound 

sample, and one 250-mL sample.
4. Examine the four-pound sample for bunted kernels.
5. If the four-pound sample is negative for bunted 

kernels, send five 50-gram replications, one four 
pound sample, and one 250-mL sample to the seed  
lab. All tests must be negative for the grain to qualify 
as seed.

More than 750 tons (25,000 
bushels) in the bin

1. Draw one sub-sample from every 100 tons 
(approximately 3300 bushels).

2. Mix all sub-samples thoroughly.
3. Collect ten 50-gramreplications, one four-pound 

sample, and one 250-mL sample.
4. Examine the four-pound sample for bunted kernels.
5. If the four-pound sample is negative for bunted 

kernels, send ten 50-gram replications, one four 
pound sample, and one 250-mL sample to the seed  
lab. All tests must be negative for the grain to qualify 
as seed.
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Survey Procedures
Protocol for Sampling Seed Following Storage
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Protocol for Sampling Seed Following Storage
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TABLE 2-3: Designation of Grain Sampled During Storage after Laboratory Testing

If: Then:

All replications are NEGATIVE The entire lot moves into storage as SEED

One or more replications have one or more 
spores

Handle as GRAIN
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TABLE 2-4: Procedure for Sampling Seed Following Storage That Will Not Be Broken 
into Individual Lots

If there are: Then:

1-750 tons (up to 25,000 
bushels) in the bin

1. Draw one sub-sample from every 25 tons 
(approximately 833 bushels).

2. Mix all sub-samples thoroughly.
3. Collect five 50-gram replications, one four-pound 

sample, and one 250-mL sample.
4. Examine the four-pound sample for bunted kernels.
5. If the four-pound sample is negative for bunted 

kernels, send five 50-gram replications, one four 
pound sample, and one 250-mL sample to the seed  
lab. All tests must be negative for the grain to qualify 
as seed.

More than 750 tons (25,000 
bushels) in the bin

1. Draw one sub-sample from every 100 tons 
(approximately 3300 bushels).

2. Mix all sub-samples thoroughly.
3. Collect ten 50-gramreplications, one four-pound 

sample, and one 250-mL sample.
4. Examine the four-pound sample for bunted kernels.
5. If the four-pound sample is negative for bunted 

kernels, send ten 50-gram replications, one four 
pound sample, and one 250-mL sample to the seed  
lab. All tests must be negative for the grain to qualify 
as seed.

TABLE 2-5: Designation of Grain Sampled Following Storage after Laboratory Testing

If: Then:

All replications are NEGATIVE The entire lot moves into storage as SEED

One or more replications have one or more 
spores

Handle as GRAIN
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TABLE 3-1: Grain Certification Decision Table

If the grain is determined to be: Then:

Bunted Kernel Negative ◆ Use PPQ Form 540 or local equivalent as 
approved by the PPQ Project Director

Bunted Kernel Positive ◆ Issue PPQ Form 530 (Limited Permit) or local 
equivalent as approved by the PPQ Project 
Director for each truck load of grain

◆ Move positive grain only to an approved facility 
for processing
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Authorized Chemicals
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Approved Regulatory Treatments for Equipment and Facilities

Mechanized Harvesting Equipment
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Cleaning 
Procedure for 
Harvesting 
Machines
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Step 1—Remove the header.

Step 2—Open the hopper doors.
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1 The entire process takes two people approximately 1.5 to 2 hours of steady work, depending on the type 
of combine used and the amount of residue left on the machinery. Under a worst case scenario 
(equipment breakdown, only one person to conduct cleaning, extremely dirty combine, etc.) the cleaning 
may take up to 3.5 hours. Small variations based on different machine types will occur. Discuss the 
cleaning required for a specific harvesting machine with the Project Director.
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Regulatory Procedures
Approved Regulatory Treatments for Equipment and Facilities
Step 3—Blow out the debris.
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Step 4—Remove wheat from the return auger.
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Step 5—Blow out remaining debris.
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Step 6—Begin the wash.
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Step 7—Continue the wash.
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Step 8—Remove side panels.
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Step 9—Remove all debris from header.

Step 10—Clean the header.
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Conveyances That Can Be Easily Inspected
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Facilities
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TABLE 3-2: Facility Treatments

If the facility will be used for: Then:

Host grain storage Clean the facility before storing host material

Host seed storage Clean and sanitize the facility before storing host material
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Regulatory Procedures
Movement of Host Crops
Sanitizing Options
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Movement of Host Crops
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Regulatory Procedures
Movement of Host Crops
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Feeding and Movement of Livestock
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Decision Charts for Principal Activities
Decision Charts for Principal Activities

TABLE 3-3: Grain from KB Regulated Areas

If grain is from: And: And: Then:

A field sampled 
for bunted 
kernels

Positive For animal 
feed

Issue a Limited Permit (PPQ 530) for 
movement to facilities with a Compliance 
Agreement1

1 Conveyances for KB positive grain must be leak proof and covered prior to moving outside the 
regulated area.

For milling Issue a Limited Permit for movement to 
facilities with a Compliance Agreement for 
mill waste destined for use as animal 
feed1

Going to a 
storage facility 
or to an export 
terminal facility

Issue a Limited Permit for movement to 
facilities with a Compliance Agreement1

Negative For domestic 
use or going to 
an export 
terminal 
facility2

2 Crops from previously tested positive fields are not eligible for export to countries that require 
an Additional Declaration (AD) on federal phytosanitary certificates.

Issue a Certificate to any location for 
non-planting uses and limited export uses2

Storage 
facilities 
sampled for 
bunted kernels 
or storage 
facilities 
located outside 
the regulated 
area that are 
commingled 
with regulated 
grain

Positive For animal 
feed

Issue a Limited Permit for movement to 
facilities with a Compliance Agreement1

For milling Issue a Limited Permit for movement to 
facilities with a Compliance Agreement for 
mill waste destined for use as animal 
feed1

Going to a 
storage facility 
or to an export 
terminal facility

Issue a Limited Permit for movement to 
facilities with a Compliance Agreement1

Negative For domestic 
use

Issue a Limited Permit for movement to 
any location for any purpose other than 
planting

Going to an 
export terminal 
facility

1. Issue a Limited Permit for movement to 
facilities with a Compliance Agreement.

2. Allow movement to countries with no 
Karnal bunt certification requirements.
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Regulatory Procedures
Decision Charts for Principal Activities
TABLE 3-4: Seed from KB Regulated Areas

If the seed tests: And the seed tests: And the seed is: Then:

Negative for 
bunted kernels

Positive for spores Untreated Handle as grain

Treated with 
fungicide

Bury or dispose of seed 
with approved methods 
according to label

Negative for spores 1. Allow only domestic 
movement within the 
regulated area

2. Seed is eligible for 
planting inside the 
regulated area with 
approved fungicide 
treatment

Positive for 
bunted kernels

The wheat is ineligible to be 
tested for use as seed. 
Handle as grain.
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Regulatory Procedures
Decision Charts for Principal Activities
TABLE 3-5: Host Crop Hay/Straw Movement Decision Table

If moving: And: And: Then:

Within the 
regulated area

No kernels are 
present1

1 Host crop hay cut prior to the dough stage is unregulated and does not require an inspection. 
The hay is eligible for a Certificate (PPQ 540), if requested by the producer, but the certificate 
is not a requirement or a condition of movement.

Hay/straw cut prior to the dough 
stage is unregulated

Kernels are present 
(collect a 4-pound 
sample of grain) or 
a survey has 
determined the 
field’s status

The field 
or kernels 
test KB 
negative

Issue a Certificate (PPQ 540 or PPQ 
527). The producer must maintain a 
movement log, if necessary, based on 
local farming practices.

The field 
or kernels 
test KB 
positive

1. Send certified notification of 
positive field status to the owner 
and producer of the field.

2. Issue a Limited Permit (PPQ 530) 
for host crop hay/straw fed to 
livestock or used in areas within 
the regulated area under 
conditions of a Compliance 
Agreement.2

2 See livestock decision table to determine the requirements of livestock being fed KB positive 
grain.

Outside the 
regulated area

No kernels are 
present1

Hay cut prior to the dough stage is 
unregulated

Kernels are present 
(collect a 4-pound 
sample of grain) or 
a survey has 
determined the 
field’s status

The field 
or kernels 
test KB 
negative

Issue a Certificate (PPQ 540 or PPQ 
527). The producer must maintain a 
movement log, if necessary, based on 
local farming practices.

The field 
or kernels 
test KB 
positive

1. Send certified notification of 
positive field status to the owner 
and producer of the field.

2. Call the field manager to explain 
options.

3. Issue a conveyance Compliance 
Agreement (CA) to move host crop 
hay/straw under Limited Permit 
(PPQ 530) to an approved 
processing establishment that has 
a CA.
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Decision Charts for Principal Activities
TABLE 3-6: Decision Table for Livestock Movement

If the livestock: And destined to: And to: Then:

Grazed in a wheat 
field at or past the 
soft dough stage or 
were fed 
unprocessed positive 
host products1

1 Host products include hay, straw, grain, or any other part of the plant that is a host of Tilletia 
indica.

Inside the regulated 
area

Any location other 
than a sale barn

Movement is 
unrestricted

A sale barn 5-day period of clean-out 
feeding on one of the 
following is required:

◆ A non-host crop

◆ A negative-host 
product

◆ A processed 
positive-host product

Outside the 
regulated area

Grazed in a wheat 
field before the soft 
dough stage or on a 
non-host crop; fed a 
negative-host product 
or a processed 
positive-host product1

Inside the regulated 
area

Any location other 
than a sale barn

Movement is 
unrestricted

A sale barn Issue a complimentary 
PPQ Form 540 on 
request

Outside the 
regulated area
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Regulatory Procedures
Decision Charts for Principal Activities
TABLE 3-7: Cleaning and Sanitizing Decision Table1

1 For handling equipment within the regulated areas of AZ, CA, NM, and TX.

If item is: And: And: And: Then:

Seed
cleaning or 
reconditioning 
equipment

Working in any 
regulated area 
and processed 
host crop 
material

◆ Cleaning and sanitizing 
required before leaving the 
regulated area

◆ Issue Certificate (PPQ 540) 
after treatment is observed 
by program personnel

Transiting the 
regulated area

◆ Cleaning and sanitizing NOT 
required; follow best 
management practices for 
that state

Grain storage 
facilities and 
conveyance 
equipment 
(bins, 
elevators, 
bags, legs, 
augers, 
railcars, etc.)

Stored or 
transported 
positive tested 
host material 
(kernels or 
spores)

Will be used in 
the production, 
harvest, 
transportation, 
or storage of 
SEED

◆ Cleaning and sanitizing 
required

◆ Issue Certificate (PPQ 540) 
after treatment is observed 
by program personnel

Will only be 
used in the 
production, 
harvest, 
transportation, 
or storage of 
GRAIN

◆ Cleaning required; follow best 
management practices for 
that state

◆ Issue Certificate (PPQ 540) 
after treatment is observed 
by program personnel

Stored or 
transported 
negative 
tested host 
material; spore 
status 
unknown

Will only be 
used in the 
production, 
harvest, 
transportation, 
or storage of 
GRAIN

◆ Cleaning and sanitizing NOT 
required; follow best 
management practices for 
that state

Will be used in 
the production, 
harvest, 
transportation, 
or storage of 
SEED

◆ Cleaning and sanitizing 
required

◆ Issue Certificate (PPQ 540) 
after treatment is observed 
by program personnel

Combines and 
other 
harvesting 
equipment 
(thrashers, 
headers, grain 
carts, buggies, 
etc.)

Transiting the 
regulated area

◆ Cleaning and sanitizing NOT 
required; follow best 
management practices for 
that state

Working in the 
regulated area

Known to have 
harvested 
positive tested 
host material 
(bunted kernels)

Moving within or 
between regulated 
areas

◆ Cleaning required between 
regulated areas, optional 
within regulated area; follow 
best management practices 
for that state

Leaving the 
regulated area

◆ Cleaning and sanitizing 
required

◆ Issue Certificate (PPQ 540) 
after treatment is observed 
by program personnel

Known to have 
harvested 
negative tested 
host material

Moving between 
regulated areas, 
leaving the 
regulated area, or 
crop from next 
field is intended to 
be used as seed

◆ Cleaning and sanitizing NOT 
required, but optional; follow 
best management practices 
for that state

◆ Issue Certificate (PPQ 540) if 
treatment performed
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Regulatory Records
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Actions Occurring Upon Detection of Karnal bunt
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Complaints & Concerns
�
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���	�����	�������
��	
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�
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�&�0/������	���
����
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Note that whether State or federal officials take the primary responsibility for 
the following actions will depend on circumstances and resources at the time 
of the outbreak.
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Emergency 
Action 
Notification 
(EAN)
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Karnal Bunt
(synonym
partial bunt)
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Regulated Area �5������	��� �������<%�����	�������	
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Tilletia indica
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Neovossia 
indica)
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Appendix B: Safety
First Aid Suggestions
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PCNB (Pentachloronitrobenzene)
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Appendix D: Laboratory Procedures
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1 Peterson, G. L. and M. R. Bonde. 2000. Size-selective sieving for detecting teliospores of Tilletia indica 
in wheat seed samples. Plant Disease 9:999-1007.
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Grain Analysis Methods
Grain Analysis Methods
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Important

Seed samples tested for bunted kernels prior to eligibility for spore testing 
must not be the same subsamples submitted for spore analysis.
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���
����"��
����,����
��������"����	������	
��	��	���������
 �����������
��
�������	����

Step 4—
&��"������������ ���<%5<����
	�������1��
	��G&�	���H�"�	������
���
)�	��
�����"���"�	����� ��������
������������������������
��������
���������

Step 5—
>�������	�#������+�����
����=%�����������	�#����� ����	������ ����
5BD�T<;D�������������
������
�
	�
����� ����������������	�
��
��	"�����"�	�����

Step 6—
��#�������/��*�$���������������
�����)��������	
�	�����
��	��������
��	�#������5D%5?K�����������
��)�	�������9�����
�
	���
��������	�(��	�����	��	���	���������� ����	� �����	���	������	��
��� ����AB=�����A67��/�	��� �����	�����	����� ����B==�����B7=�

Step 7—
4����������������������������"���������	�������������
	�����
�����	��
	�"�	�����

For each sample:

Step 1—
��������������������������

Step 2—
&����������
		�����	�%����������
����������
�
	�����)�	�����
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Step 3—
&��"��������� ���<%5<����
	�������1���
	�G&�	���H�"�	�����

Step 4—
��������������

Step 5—
4����������������������������"���������	�������������
	�����
�����	��
	�	���������"�	�����

�������&�����5��	
���?��
	������������

To shut down the sorter:

Step 1—
�	�������GEH�����������	�	���������
	��	�
�������	�����$����
����
�����
�����"��
�����
�����	�G���"�
��H

Step 2—
�	����G&$��$H��������
 �	�����������
	��	�

Step 3—
�	����G&0-$/4>:�H

Step 4—
�� ���
 � ���������	����������G>����
��
�� ��������
�����	��
�
�
UH��$��G&0-$/4>:H��
�������
������	�������������������	����
G4*�H

Step 5—
>��������	���������G������4*��
���	��
����
�	��
�����	�H��	�������
�
 �	�� ����
���������	�����������
������
	��	��/
�:4$������
 ��
����
	��	� ��
����
�����	
��������	
�����

Grain Inspection Machine Method

Supplies 9��
	��
	����	�
����� �������������
��
 ��������������
���������
 ����"�	������
	�*+�����������	������������
������������
�3

◆ +��"�	����������7DD%�9

◆ +������
���
����?�;?���	������
����
�

◆ �
)�	���������������������@��

◆ /�@@������������������	

◆ /�������	���������������
�������?D���6���

◆ /�������"�
	�	����	��
	

◆ �
	�����������������������������������	�����������������
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Grain Analysis Methods
◆ .�
)��������������������������������	��

◆ .	������������
��������

◆ *�� �����E9

◆ 9������� ��������	

◆ ,��	
��
�����
��
���

◆ ,��	
��
��������������

◆ :�����
���������	���
�����!�
	����������	��

◆ �������	����

◆ ��������������5;���5;������@��%�
�"

◆ &��	2���
����������������������������	���-��.�
������
.���
���
	��	���	���
��

◆ &����������	
��
����<H���5H

◆ $�������������

◆ $���&�	�������	���������������
	�)������ ���
������������

◆ C�������������

◆ >
	"�������*�	���������"�	����������������%
���

Preparing the 
Workstation

/�����������������"�	����	����	������� ��	���
��������� �����	�)����
��������
���������
�������	
����������	
���	��������������

Step 1—Put on protective clothing.
����
������������"�
	�	����	��
	��������������
)��������������������
��������
 �����"�
	�)�
��������� ��	�����������"� �������������
���������$�������
 �����������������������	������ �������������

Step 2—Prepare the grain inspection machine.
$�	����������	�	�
������
��	
��"�
��
������	������������
���������
�
����	���
�" �����
����4����
����
�������/��
�� '"0��
	�������	���
��
���	������������
�����������$�	��4:�����
 �	�� �����
������
�����
�
��	
��������������������������	���������������	�
���������
	�����
��
��� 
	"���	������
����	���������
����������	��	
����4���������	�����
������
)����������
���	�

Analyzing the 
Sample

Step 1—Pour the sample into the hopper.
4�����������������
���������������	��
	�����*+�������������	�
��
��� 
	"��������	�������
��������������������� ��
������	�����+�����
��	������
���
�
)�	%�������
�	����
	��
��
���������������
���������

���	�������
��������	���������
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Grain Analysis Methods
Step 2—Activate the vibrating mechanism.
$�	��4:���������� �����$�	��4:���������	�	�
������
��	
��"�
��
�)��	��
	�� ��������#������������
���	������	���
��������������
�����	�	�
������
��	
���������
�������������	��������	�����4����
���
��)���
���	�����
�����
)�	�����
��
��
����������	��	
���������
)��	��������	��������
���	)���
��
�����"�	������	
������������

Important

Be careful to empty the seed bin cup frequently to avoid spillage. You may wish 
to pour only a cup full of sample at a time into the seed hopper.
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FIGURE D-1: Grain Inspection Machine
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Step 3—Check for bunted kernels.
>����
��
���	)�������������������"�	�������	���
 ����������	����
	�
���	�
������
��	
�����������
	������
��
)�����"�	�����
�������	��
�����$�"��������������������"�	������
������������������	
��
���
�������������
	�����	�������
������
��
	��������������
������������
"�	��������
�����������������)���������	���	��������	��������
������������
���)���� ������*+������	���
�	������������������������-�����������"�
��	"�	����������
�������
�����)������
��
 �������������
�����
	����
)�	����	2���	��������	
����	�����������
��
	����	���	��������	���	����
���	
��
���������������&��	2���
���������������&��������
)�	������
 ���������
�������)�� ��������������������
��
�������	
��
����
)�	������������	����	�������
�����2������������
��
	���0�)�����
���������	� ���������������
�����
	����)�	��������	�������
��2��������

�����"�	������
�����������������/��
��������������
	����� ���
��������������
���
�������������	������

Step 4—Record results.
���
	���
�	�	�������
��������	
�	����� 
	"�������
	��
����)��	��������
	��
	������
���������	�
���������"�	������
������������������������
�����
����)������������������
	�����	����
	��
����)���������������������
������)������������������
	�����	����
	�������)�����������
	�����
���

�������	��	
#���������������

Step 5—Clean the inspection machine.
����������	������������
�������������
��
 �3�$�	��4�������
 �	�
� ����������������� ��������
)�����������������������������������
�
���	���������

���"�	������
������
����	
��������������������	����
-������	���������������
���
 �����"�	������	
���������������	�����
������
�������	�����
����
���������������������������� ���/�@@�����
����*�� ��������	�
��������
��������
��
��������������������������
�	������
	���)������ �����
��������������
	�����	����	����	��
�
������"�	���������������������	
������������
������������

Step 6—Clean the area and remove protective clothing.
>�������
��������������)������������������ �������������������
�	������������
���
��������������
���������������	�������
)������
�	
�����)����
�������������������������
��������
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Quality Control Procedures
$���
��
 �����	��(��������
��	
���	
����	����
	��������
��
��
���	
�� ��������������"�	�����

�����	��
��1��������
��	
���1����	
����	�������������	�����"��� ���
1��"�	������
������	�����������
�����&���"��4�������&
	��	����������
��������
�����������	�
������$����1��"�	������
	�G&�	���H�"�	������
�	���	����������
������������	�
�����
���� ����"�	���� ���������"�
&�	���S������
�	��������*�	��������������������
�����������
�������������������������������	���� ����������������
	����������	�
-C��������
������������� ��������������������	�
��1��"�	�����������
�
�����������������������	�
��	��
)�	���1��"�	������$�����
	��
	��
����	)��
	� �������������������
�"��������	
#������	���
	����
	����
�
���	�����)��������
�������	��������	
����	���������
��	
)����
�������"��
�������	�
�����

Facilities 
equipped with 
Satake Optical 
Sorter 
technology

Step 1—
$�����
	��
	������	)��
	��
�������"������=%��� ����������� ���
<T5<����
	�������1���
	�G&�	���H�"�	������/���	�������������	�
��
"�	�������	�������������������	���
�������	�����	��
	�

Step 2—
����������������	
������&���"��
��������
	��	�

Step 3—
��������	�#������	
�����&���"��4�������&
	��	������������������������
��������
�����������������������������
�������
	���*�	���������
���������"�	��������
���������
���	�����	����������������������
���������������
�����1�����������
����&�
	���������"����
	�������	�
���������������������	������

Step 4—
���
	��(��������
��	
�����
	����
�������/��
�� '"#����������1��"�	�����
�	��	��
)�	�����
���	��	�����
�����	�(��	�����������1��"�	������	���
��
	��
)�	�����������
	���������
	�������-C�������
��
����������
������
"�	����������������1��"�	������	���
��	��
)�	���������	�#��������	����
���	�������	�
�����
	�������=%��������������������
	������-C������

Field Facilities 
without Satake 
Optical Sorter 
Technology

Step 1—
$�����
	��
	������	)��
	��
�������"������=%��� ����������� ���
<T5<����
	�������1���
	�G&�	���H�"�	������/���	�������������	�
��
"�	�������	�������������������	���
�������	�����	��
	�

Step 2—
�����������������������������������������������
���������������
��������������
�������
	���*�	������������������"�	��������
��������
�
���	�����	�������������������������������������
�����1���������
��
����&�
	���������"����	�������	�
���������������������	������
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Step 3—
���
	��(��������
��	
�����
	����
�������/��
�� '"#����������1��"�	�����
�	��	��
)�	�����
���	��	�����
�����	�(��	�����������1��"�	������	���
��
	��
)�	������	�������=%��������������������
	������-C�������
�����	��
������������������	�
��1��"�	����� �	���	������

Manual Method
9��
	��
	����	�
����� �������������
��
 ��������������������
���������
 ����"�	������
	�*+��������������������
�3

Supplies ◆ +���������
�����5;V���;=V

◆ +��"�	���������7DD%�9

◆ +������
���
����?�;?���	������
����
�

◆ +
��������	����5%9���	� �	����
	�

◆ +
�������	��
�	�

◆ �
)�	���������������������@��

◆ /�������	���������������
�������?D���6���

◆ /����������������������	��������
	�

◆ �
	�����������������������������������	������

◆ .�
)�������������������������������	��

◆ 9������� ��������	

◆ 9���������������

◆ ,��	
��
���������������������
��
���

◆ :�����
���������	���
�����!�
	����������	��

◆ &��	2���
����������������������������	���-��.�
������
.���
���
	��	���	���
��

◆ &����������	
��
����<V���5V

◆ &�
	���������

◆ $
 ��������

◆ C�������������

◆ >�����������
����������

◆ >
	"�������*�	����+����*�	����������������%
���

Preparing the 
Workstation

/�����������������"�	����	����	������� ��	���
��������� �����	�)����
��������
���������
�������	
����������	
���	��������������
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Step 1—Put on protective articles.
����
������������"�
	�	����	��
	��������������
)��������������������
��������������
 ����"�
	�)�
��������� ��	�����������"� ���
�������������������$�������������������������������������	������
 �������������

Step 2—Set up items.
$�"��
���7DD%�9����"�	��
������	�������
�����	����
	����������
���
���������	����&���������������������
�	� 
	"�����
�������������
���	
�	����� 
	"������
	�	��
	����������

Analyzing the 
Sample

Step 1—Scoop seed into the beaker.
�	
��������������������������
������������������������

��
���	
���������?DD��9�
������������
�	�������
�������"�	��$�"�����
��������
��
�	� 
	"�����
���
	����������
��

Step 2—Spread the sample.
&�	�������
	��
��
�������������	
��
���������������	������
���	
���������
�������	�
��������/
���)������
)�	)�� �
���������������
����	�����

"�����
	�����������
 ������	"������
��
�������
	�

�)�
�������	�
	���
��
�����������������

Step 3—Check for bunted kernels.
>����
��
���	)�������������������"�	�������	���
 ����������	����
	�
���	�
������
��	
�����������
	������
��
)�����"�	�����
�������	��
�����$�"��������������������"�	������
������������������	
��
���
�������������
	�����	�������
������
��
	��������������
������������
"�	��������
�����������������)���������	���	��������	��������
������������
���)���� ������*+������	���
�	������������������������-�����������"�
��	"�	����������
�������
�����)������
��
 �������������
�����
	����
)�	����	2���	��������	
����	�����������
��
	����	���	��������	���	����
���	
��
���������������&��	2���
���������������&��������
)�	�����
 ���������
�������)�� ��������������������
��
�������	
��
����
)�	������������	����	�������
�����2������������
��
	���0�)�����
���������	� ���������������
�����
	����)�	��������	�������
��2��������

�����"�	������
�����������������/��
��������������
	����� ���
��������������
���
�������������	������

Step 4—Record results.
���
	���
�	�	�������
��������	
�	����� 
	"�������
	��
����)��	��������
	��
	������
���������	�
���������"�	������
������������������������
�����
����)������������������
	�����	����
	��
����)���������������������
������)������������������
	�����	����
	�������)�����������
	�����
���

�������	��	
#���������������

Step 5—Clean the work area.
����������������������� 
	"��	��� ����������
����
��
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Identifying Tilletia indica
'�	����������
���������
����	��������	���������	������
����� ����
"�	�����$���������
����	�����������
��)������� �������	

)��������
�����������
 ���$�	��
	�������������)�������(����
	�����������
���
������
���	�������������
)�	��
��

"��
	������
���

$����	���)�������������
��*+��������
�������� 
������	������������	��
�	���
	���	"���������	�������
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Appendix D: Laboratory Procedures
Grain Analysis Methods
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Storing Positive Kernels

Step 1—Place bunted kernels in a plastic vial or petri dish.
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Step 2—Verify presence of T. indica.
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Step 3—Record findings.
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Step 4—Take care of used equipment.
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Decontaminating Labware and Instruments
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Appendix D: Laboratory Procedures
Seed Analysis Methods
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Seed Analysis Methods
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Setting Up the Laboratory
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Important

Handle all samples as if positive to help prevent contamination.

Important

Field sample personnel or individuals entering the grain analysis laboratory are 
not allowed entry into the seed analysis laboratory without proper 
decontamination safeguards. Showering and changing clothes is usually 
sufficient.
D-16 Karnal Bunt 08/2002-02
PPQ
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Seed Analysis Methods
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Seed Analysis Methods
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Step 1—Check samples.
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Step 2—Decontaminate samples.
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TABLE D-1: Decontamination of Samples

If the samples (or 
subsamples) are in: Then:

Plastic bottles 1. REMOVE the bottles from the sample bag.
2. TIGHTEN the lids to ensure a water tight seal.
3. SUBMERGE each bottle in a 30 percent bleach solution 

prepared fresh daily.
4. After 15 minutes, RINSE the bottles with tap water from a 

garden hose.
5. GO to Step 3.

Plastic bags 1. MAKE sure the bags are sealed tightly.
2. FILL a spray bottle with 30 percent bleach solution, prepared 

fresh daily.
3. SPRAY the bags with the bleach solution and ALLOW the 

solution to remain on the bags for 15 minutes.
4. After 15 minutes, RINSE the bags with tap water from a garden 

hose.
5. GO to Step 3.
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Seed Analysis Methods
Step 3—Log-in samples.
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Step 1—List the sample number on the worksheet.
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Step 2—Label the centrifuge tubes.
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Important

Never take any samples into the laboratory before decontaminating them.
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◆ /���	����

◆ /�������������	
��
���������������	��
	�5DE�����������������

◆ /�������"�

◆ '�������

���6?���	����������	
��

◆ ����"���'	�������	���	���������?DD%�9

◆ ����������������7D%����/��
����5<%���4/�����

◆ ����������������5DD%����/��
���5B%���4/�����

◆ .��������������

◆ .�
)����������������@���6��5D������55
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◆ .�
)�������	�������@���B��6��5D������55

◆ .����	
�

◆ 0

�����
������� ���0'��������	

◆ 0

��������

◆ ��)�	������������	
��
�����(������� ���
����	����	
����	

◆ ��
�	
�������

���AD���	����

◆ *�	����+����&��)��9
�

◆ *�	����+����&��)��-�����9
�

◆ 9�������5V���;V��<������5D���)�	���?57D

◆ 9���	��������������������
	����������	����

◆ ,����������������������������

◆ ,���	��)
	�������	�
����

◆ ��	�����

◆ ��������������;DD%5DDD�W9���
	�'�����
	����#��������������
	

◆ ��������������	��������

◆ ����������,
	��5%�9�����5D%�9

◆ ������
	����#���������'�����
	���5DD%5DDD�W9

◆ �����	��<DDD%�9

◆ �
�����������������*�;0<4;�

◆ ���"�����������

◆ &�

�����������������������

◆ &�"�	��
	���������	�
����

◆ &��)������
���;D�µ���
	�� ����(��	��
���������<V��/���?D����
����-&/�;

◆ &��)������
���?<�µ���
	�� ����(��	��
���������<V��/���?D����
����-&/�;

◆ &����
����������

◆ &
������
��������������������	
����:�;0�4=�

◆ &��������	
����	

◆ &��	���	�������������5XV���XV

◆ &��		�	����������

◆ &�	�������5D���

2 See attachment for construction of the sieves.
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◆ $����������������5V

◆ $����������	����XV

◆ $���������
 ���	����������������

◆ $�		�% ����

◆ $���	�

◆ $	��������������5BV���5;V���XV�������������������
	����������	��

◆ $����������	�����������
�����������������
�������5?%�9

◆ $�����������������

◆ $���������%�	�����������
�����

◆ $ ����;D�
	� ������������

Preparing the 
Extraction 
Solution

�	���	��������	����
���
����
�����������	�����������	

���6�����������
���������������������������

Step 1—Fill a carboy with deionized water.
>��	�������������������������������
)�����������;D%9���	�
�� ���5B�9�
��
���
��@��� ���	�

Step 2—Add detergent.
-��������	���������������	������5;��9�$ ����;D�����	�����
	� �������
�������
������	�
�������������������	���)�	��������� ������
��@���
 ���	����
������	�
��

Step 3—Label the carboy.
����������	���
��	������������������5B%9���	"��������������$ ����;D�
�
����
������������������	
��������	�
��
��������������	���
���"����	��
�������$ ������� ���������	���������� ���	�

Preparing 
Shear’s 
Mounting 
Medium

����	�����	���������(��
������	�����
�����������������������������
����	��������	�%��������������	��������������������
����������������
�������	���&��	2���
������������������������	���
�������
��������
	��������������	
)��������������������	��������������$��
���������������������	����	��������	����
�����*+���
	���� �������������
�)��
	���
���������
���������������	
��������&��	2��������������������
	��	����)��������
��5�=A����;AP��� ������
 ������������)��
�	��������
��
��������������
��
�������	
��
����&��	2���
�������
�������	���	)�������������	������
	�����	�����	
��
�����)������
���F
��
������������	
����	���
	��	���	���
�����
 ��
	���	��������
�
��������������	
�����
���	������
�	���

Preparing 1 L of 0.2 M Na2HPO4 solution

Step 1—Weigh anhydrous Na2HPO4.
>��	�������������������������������
)���� ����<B�<6���
������	
���
:�;0�4=����
�����	���;%9����"�	�
����<�����������������
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Step 2—Add deionized water.
-��������	���������������	������5�9�
�����
��@��� ���	��
�������"�	�
�������	� �����������������		������	������������	��������	������
�)���

Step 3—Transfer the solution.
-����������������	�����	�����
����
���
���5%9���������
���	����
�����
�������������D�; ,�:�;0�4=� �����������
���	���	���
�������
�	�
���������

Preparing 1 L of 0.1 M citric acid solution

Step 1—Weigh citric acid monohydrate.
>����;5�D5���
�����	���������
�
��	�������
�����	���;%9����"�	�
����
<�����������������

Step 2—Add deionized water.
-��������	���������������	������5�9�
�����
��@��� ���	��
�������"�	�
�������	������������	��������	������
�)���

Step 3—Transfer the solution.
-����������������	�����	�����
����
���
���5%9���������
���	����
�����
�������������D�5 ,����	���������
����
�� �����������
���	���	���
������
�
�	����������

Preparing 600 mL of Shear’s Mounting Medium

Step 1—Transfer Na2HPO4.
-�����������������	�����	�56�=?��9�
��D�;�,�:�;0�4=����
���5%9�
���"�	�

Step 2—Transfer citric acid.
-�������5%�9�����������	�����	�D�??��9�
��D�5 ,����	���������
����
��
���
������������"�	�

Step 3—Add potassium acetate and deionized water.
����7���
���
��������������������;BD��9�
�����
��@��� ���	��
����
���"�	�

Step 4—Stir to dissolve solids.
&��	� �����������������		������	������������
������	������
�)����������
�
����
���������
	����������	�����

Step 5—Add glycerol and ethyl alcohol.
���������	��

������������������������
��������������������������
��������������������
�
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Step 6—Transfer the solution.
����
�����	���������	������
������  ��
����!��	���������������
��	��
����
���"�����		�	��  �
�����������������	�#���
$	���������������!����
������������������ 
� �
������������
��������	�

Step 7—Clean glassware.
�������������		%�
��%�����������
��������
��	��%������ �%���
������%��
��������&��%���
��'����� � ����	�������� � �����%�	��
�%������ 	�� �

Optional Method 
for Preparing 
Extraction 
Flasks

'
� �
��������������(
�������
����	��������������)�
�������	��������
��
������	�� ��������
�*��
�	�%���������
����	�
������������
��
�)�
����������

���������������%���� 
����
���������
�����	�������
��
� 
� �
�����)�
�������	�������+

Step 1—Fill flasks with extraction solution.
,��
����	���������		�	��������)����-�	!���������"������	�	������������
�����
��%�����)�
�������	���������
�������
���������"����
�����'�����
�%��."�&��	 �	����� � �
��� 	��-�
����������������������	��
���������������
����������	��������

Step 2—Label flasks.
�������������	����
������	�� ����������	����������)�
������'���������
���	�	���
������	������������ �	��������������������
����������
�
���	������
����%�
�	����������-������������	�� ���%���������
���

Step 3—Place worksheet and tubes on cart.
'���������	 �
�������	�	�%�
�	�������������������
����������	��������
�� �	��������������
���'���������	�� ��	�����
�
��
�����������
������������
	�����	��������������
����������������
���������
�����	���������
�
���	�
������������	�� ��	�

Weighing and 
Measuring the 
Samples

/���	� 
���
����������-����"�� 
�"���	�
��	�� ��	��

�-���������
����
���
�����	�������������������	�������
���	��������%��������
����
	������������
������
������������
���
���0	�����	�� 
����
�	�%����
��
��
!������	�
�!��
��
���	�� ��	��

�-���������	�����	�����
����
���
��

1����	�� ��	������
�*��
��%���������������	�� ���%���������
����/���	�

�����������������	� 
����
�������

���������������	����������
������%������2('�������
��3���
����!����������	�� ��	�������	��� ���
��
����	%�� ���	��
�����
�4�
��5�	�� ��	����������������	�����
�����
���������-�
����������
��������������	�
�	
���������������	����
��
����
������������
�����	�������
�	� �
-�	�
����%���������
�
���	�
�������	����	�� ������
���	��
�	�� ����� �	��	�����		�
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���������
�����������
����	���������������	�
�	��	������

Sanitizing the hood
+��
	�� �������
	������	�������������������	���������@�����
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�
	
�����
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Step 1—Turn on power.
$�	��
���
 �	��
����

���������������������

Step 2—Sanitize the hood.
$
	
�����������@���������	�
	�
�����

������������� ������������
�

	��������������������	������ ���<D���	������������
����
���$���
���
�����������������������������	�������	�������������9������
�������������
	�5?���������

Step 3—Spray hood again.
&�	������

�������� �������������
����
������ �����	�� �����		��
 ������/���
���
���������		�� �������������
�@�	������

Step 4—Clean bleach residues from hood.
&�	����������	��

�� ���AD���	�������
�	
�������

������ �����	���
/
�������� ���������
�������������	���������	
��

����	�������
��	������	������������ ���
 �
�����

���/���
���
���������		�� �����
��������
�@�	������

Weighing the samples
�
	��������������	��)�	����	��������
������)�	�������������������
 �����������	������
������ ������������������;�D����
	��
��
��
������������
�?D����
�������������������������>��	�����������"� ���
����������	���������������������

Step 1—Take a sample from the cart.
�	
�������	���
������������������������
���� ���������"�����������
������"����	���������������������	�������������	�
�����
�
������	�
�����	����
���
����
���	������������������������������������
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		���
�������
������	�������
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 �����
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	��
����
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����������
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������	���������
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�����
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Step 2—Put on gloves.
����
������ ����	�
����������
)��M�������
���
������ 
�����	������
��
�����������������	�����

Step 3—Mix the sample.
,������������� ���������)�	���������	
�������
	
������4�������
��������
������	���������
�������	������
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���;�D���Y�D�5���
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��������������$	�����	����������������������
�
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	������������"��
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Step 4—Transfer the contents.
$	�����	�����
�������
���������	������
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������	�����
��������
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Step 5—Close the sample container.
��
��������������
������	������������������������������
��
���
��
)������������
���������
)��
)�	������:
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)��������
�����
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���
��������������	��������
�����
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Step 6—Remove the sample from the hood.
���
)��������������������
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�����

���������������
�
������	����"�
�������	�������	�������������
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Step 7—Repeat procedure for additional samples.
�
	�������
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	�����	���

Step 8—Maintain cleanliness.
�� �������������������������
����� ��������	������������������������

�������������
	����
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	�� �����������������������>������������������
���������������
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������������
�@�	�������&�	�������	��� �	�����
���������������������		
��������	��� �������������
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�������������
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)���������		�� �����
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Step 9—Resanitize the hood and balance.
��������@�����

������������������	������������

Measuring the samples
,����	������������������)
���������	���	������
������	�������
 ������,����	�����)
����������������
���������3

◆ &������������
��
���		�)���	������	���������������
�����

◆ &�����������	�(��	��������
������������

,����	������������������
�������������
	��� ����������������
�
������	��

Step 1—Measure the samples.
$���	
����	�����������������
	� ����������������������	�)�
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�)��������	������������������
��
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Step 2—Take plastic bottles by cart.
>��������	������������������
����������
���������"�����������	���
�
�������	����
���
����
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 �

Step 3—Measure control wheat.
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�������	���
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Step 4—Resanitize the hood.
>����������� �������
	������	�������������
	��������
	�������
����
����������	�������@�����
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Adding 
Extraction 
Solution
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�
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Step 1—Turn on power and sanitize the hood.
$�	��
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 �	��
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Step 2—Check samples.
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Step 3—Add extraction solution.
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�����	���	���������������
������	�
���$����
�������
���	
���������5DD��9�
���
����
����������������
���
����
��������


������
���������������
��������������
����
���
�����
������
��������$����������
��������������������������������"�
�������	���
����	��
����������������������������������������������
��
�����
)���
���������
���������
)��
)�	�����:
 �������������
)�������������
�����

��	���������	�������/���
���
�������
)�������������������
�@�	��
�����������������	
����	���
	������������
�������	������������� �
���	�
����
)������������
	�������������/
��
��	���������	�������4����
���	����
�����������������������
������������
������	�����������
�
���������	������ �����<D���������
08/2002-02 Karnal Bunt D-27
PPQ



Appendix D: Laboratory Procedures
Seed Analysis Methods
Step 4—Resanitize the hood.
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Extracting the 
Samples

$��������	
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Setting up for extraction

Step 1—Position bench liner or plastic trays.
������������
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����������
���	"�
������������	
���������<D���� �������
��	�
���	
)������
������
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Step 2—Lay out beaker and sieve sets.
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Step 3—Prepare bleach baths.
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Extracting the samples

Step 1—Shake samples.
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Step 2—Place samples with tubes.
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Step 3—Pour sample into 53-µm sieve3.
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Step 4—Pour filtrate into 20-µm sieve3.
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3 Follow quality assurance checks for sieves.

The sieves are manufactured with a ring to make them stackable as an option 
for using them together on one beaker.
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Step 5—Rinse the nylon screen.
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Step 6—Rinse debris into the centrifuge tube.
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Step 7—Repeat procedure for each sample.
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Step 8—Notify your supervisor in case of spills.
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Step 9—Transfer glassware and sieves to bleach bath.
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Step 10—Centrifuge the tubes.
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Cleaning Up the 
Extraction Lab
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Step 1—Remove the bench liner.
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Step 2—Dispose of the filtrate.
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Step 3—Sanitize surfaces.
&�	�������������
������	��������
��	��
�����������
�����������
��	������ ���<D���	������������
����
���>���������������	�������
 ��
����������
���������	����
����	�����& ���������
�������

	�������
������	

�� ��������� ���	�����������
���������	����
����	�������
 ����

Step 4—Sanitize pitchers and wash bottles.
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Fumes from chlorine bleach solutions can be hazardous if inhaled. Make sure 
the area is properly ventilated and consider having personnel use a respirator 
during disinfection.
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Preparing Slides
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◆ �����������	�����	������%����D�?%�9
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Setting-Up the 
Working Area
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Step 1—Disinfect surfaces.
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Step 2—Fill plastic bottles.
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Step 3—Fill a container with bleach.
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Step 4—Add bleach to a plastic bottle.
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Step 5—Use new supplies for each sample.
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Step 6—Turn on the slide warmer.
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Identifying 
Sample Priority
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Processing 
Sample Tubes

Step 1—Count tubes and data entries.
�
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Preparing the 
Slides

Step 1—Extract the pellet.
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Step 2—Homogenize dense samples.
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Step 3—Spread the sample.
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Step 4—Place a cover slip on the slide.
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Step 5—Position the cover slip.
9��)����Z�������	������� ��������
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Step 6—Seal the cover slip.
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Making Slide 
Labels and 
Filling Out the 
Data Sheet

,�"���������������
�����
	������		������������6����������
		����
��
������
��������������M���"������ �������

Step 1—Prepare slide labels.
�	���	������������	
���
���
��
��
������������	���������"��������
����	������������� '"#�

TABLE D-2: Preparation of Slide Labels

Step 2—Label the slides.
�������������������
�����������������
	����������	�
������������	���	���
�
	������������������
�����������
��
���������������

Description Slide Label (Example)

Sample Code CG-96-172

Number of slides prepared 1/3, 2/3, 3/3, etc.

Set Number Set 3052

Person who read the slide Reader Initials:

Authorized person who verified the positive finding of 
Tilletia indica or person who completed negative reread

Ver. Initials:

Date the sample was read Date:
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Step 3—Warm the slides.
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Step 4—Complete data sheet.
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Step 5—Place tray and data sheet on counter.
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Examining Slides for Karnal Bunt
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Examining the 
Slide
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Identifying KB 
Teliospores
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Mature Teliospores
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Immature Teliospores Combined with Mature Teliospores
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Verifying 
Teliospores
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Counting 
Teliospores as 
Positive
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Keeping 
Records
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Tilletia indica Microscopy Log Sheet
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Interpreting 
Laboratory 
Results
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Rating on the Karnal Bunt Spore Analysis Worksheet
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◆ 9��
	���������-���� ������)�	����	�����
����"�����
����)��
������������
��

◆ (��
	�������������������-���� ������������������������
������������������������������	�(��	���

◆ ���
	����
������-���� �����	���	����������������	��������
	�
���������������������	������
�����E��
	�9����������4�����������	�����
�������
��	���	��	����� ��������

Quality Control $���
��
 �����	��	��
�����������������	
����	����
	�(�������
�
��	
����	�
���3

◆ 0�)���������	����	����	��
������
������������
��
���)�	��?��
������)���������
	��������	���'���	�������	����	���
�����)��
�)�	��5D��������)��������	�%	����

◆ ���������������
��"�
 ��������)�������
����)���
��	
����
������
	����	������)�	����	��

Training Technicians and Verifiers
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Suggested training content for all laboratory personnel
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❖ &�������������������	
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Important

Do not allow technicians involved in bunted kernel analysis or field personnel 
to enter the laboratory areas where seed analysis is taking place.
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◆ �����)�����������
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Important

Because sieves have a limited life, quality control measures require 
replacement at prescribed intervals. It is important to anticipate future needs 
for sieve replacement well in advance of when new sieves are required.
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Step 1—Log the date received.
�
	������� ����)����
����������	����)������������
	��
	����������
���)�2�����(�����	���������	����
����*�	����+����&��)��9
��

Step 2—Examine the sieve.
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Step 3—Place the sieve into use.
'������)�������������������������
�������������������
������9
��
�����������
�����
�����*�	����+����&��)��9
���$����
�"�������)�����
�
���� ���	��
	�5?�������������	����� �������	� ���	������	�	��������
�
�"�������)�����<D���	������������
����
���
	����������
���5?�
������������	�����
�����
	���������	� ���	��9
�������	���������	��
��
������)��������	���
 �	������
	��������
�������������	
�������
��
	
 �
�����*�	����+����&��)��-�����9
���$�������)��������
 ���������
�
	�����������	����
��
D-44 Karnal Bunt 08/2002-02
PPQ



Appendix D: Laboratory Procedures
Forms
Maintaining Sieves
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Step 2—Recheck the sieve.
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Forms
FIGURE D-2: KB Quality Control (QC) Worksheet for Bunted Kernels
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Forms
FIGURE D-3: Karnal Bunt Kernel Analysis Worksheet
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Forms
FIGURE D-4: Tilletia indica Spore Analysis Worksheet
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Forms
FIGURE D-5: Tilletia indica Microscopy Log Sheet
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Appendix E: Compliance Agreements
Examples
UNITED STATES DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE

PLANT PROTECTION AND QUARANTINE
Livestock Movement

COMPLIANCE AGREEMENT
Rev. 07/04/01

1. NAME AND MAILING ADDRESS OF PERSON OR FIRM 2. LOCATION

3. REGULATED ARTICLE(S): Plants or plant parts of wheat, durum wheat, and/or triticale used for livestock feed

4. APPLICABLE FEDERAL QUARANTINE(S) OR REGULATIONS

7 CFR 301.89, KARNAL BUNT, Tilletia indica

5. I/WE AGREE TO THE FOLLOWING:

SEE ATTACHED STIPULATIONS: FEEDING AND MOVEMENT OF LIVESTOCK.

6. SIGNATURE 7. TITLE 8. DATE SIGNED

The affixing of the signatures below will validate this agreement, which shall remain in effect 
until cancelled, but may be revised as necessary or revoked for noncompliance.

9. AGREEMENT NO.

10. DATE OF AGREEMENT

11. PPQ OFFICIAL (Name and Title)

Project Coordinator

12. ADDRESS

Karnal Bunt Emergency Program

13. SIGNATURE

14. STATE AGENCY OFFICIAL (Name and Title)

State Entomologist

15. ADDRESS

16. SIGNATURE

PPQ FORM 519
E-2 Karnal Bunt 04/2002-02
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FEEDING AND MOVEMENT OF LIVESTOCK

Compliance Agreement Stipulations
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Appendix E: Compliance Agreements
Examples
UNITED STATES DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE

PLANT PROTECTION AND QUARANTINE
Hay Producer

COMPLIANCE AGREEMENT
Rev. 07/04/01

1. NAME AND MAILING ADDRESS OF PERSON OR FIRM 2. LOCATION

3. REGULATED ARTICLE(S): Hay cut using plants or plant parts of wheat, durum wheat, and/or triticale

4. APPLICABLE FEDERAL QUARANTINE(S) OR REGULATIONS

7 CFR 301.89, KARNAL BUNT, Tilletia indica

5. I/WE AGREE TO THE FOLLOWING:

SEE ATTACHED STIPULATIONS: HAY PRODUCERS.

6. SIGNATURE 7. TITLE 8. DATE SIGNED

The affixing of the signatures below will validate this agreement, which shall remain in effect 
until cancelled, but may be revised as necessary or revoked for noncompliance.

9. AGREEMENT NO.

10. DATE OF AGREEMENT

11. PPQ OFFICIAL (Name and Title)

Project Coordinator

12. ADDRESS

Karnal Bunt Emergency Program

13. SIGNATURE

14. STATE AGENCY OFFICIAL (Name and Title)

State Entomologist

15. ADDRESS

16. SIGNATURE

PPQ FORM 519
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Appendix E: Compliance Agreements
Examples
HAY PRODUCERS

Compliance Agreement Stipulations

%���������������������*��������=����
������������
������������
������
�������������,�����
�����������������������*�����������������*����������>

◆ 0��������	�
	��
������)��
������
�����"�	���� ��������
�����	����
�	��"��
	��)����
*�	���������

◆ 0������� �����������)��
����"�	����� ���������������
	�����	�������
���������"�	������
&����������������"����	
��������
	��	
����������� �����	
�������������
�����������
�	
�� ��������� ��������$����� �������	������������
	������
����	�������
�����
��������

◆ 0��������	
���	�)�
������������������� �������	������������
	������
����	�������
������
�	�)�
��������

�����������6+���?8+��������
����?$���$�'+8+($�.+6��$/�,+�6+(�*�������
���*������������
��������������*��������������>

,
)������
�����*����������
��
�����	����������	��3

◆ 0��������������������!��������	���
���������"�	������	�
	��
��
)�������	
�����
�	
�����
���	���

◆ �����������	�����������
)����
�����
	�����	�����������
�!�������� ��������
���������
��
	�����	���

◆ .	
 �	� ������������������	����������
	���������	�
�����������!
	� ��������������!
��������	���
���������"�	�����

◆ $�������	�
���������
����
�������	����������
	�����
����
���������
	���
	�����	���� �������
���
 ����
)������ �����
	�
���
�����	����������	����$����	�����������������
������
�����
)������

������������$	?�?8+������
�����1�������*����������*������������
���������
�����*��������������>

,
)������
�����*���������	����������	��3

◆ ���	
 �	������
)����!�	�����	
�����������
���	
�����
��������
 ���!����������
�	
 �	���
�����	���
 �����������	
 �	��
	���
	����

◆ ���	
 �	������
)����!�	�����	
�����������
���	
�����
��������
 ���!����������
�	
 �	���
	������	�
���
�����������
���)���
�"��9�)���
�"�����
�������������
����)���
	�
�������"�	�����������������
��*�	����������	���������
	�����������
��?�������	�
	��
�
�
)�����������	���	����
���
����)���
�"��
)������
���
�����	����������	����

◆ ���	
 �	�������
������*�	�����������	�
������	�
	��
��
)������
������������������	����
 ���������������
	��
)������

◆ 0������������
)�������������	������������	�������������������@�������
���������
	�
��	�������*�	���������
04/2002-02 Karnal Bunt E-5
PPQ



Appendix E: Compliance Agreements
Examples
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Appendix E: Compliance Agreements
Examples
UNITED STATES DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE

PLANT PROTECTION AND QUARANTINE
Mushroom Producer

COMPLIANCE AGREEMENT
Rev. 06/24/01

1. NAME AND MAILING ADDRESS OF PERSON OR FIRM 2. LOCATION

3. REGULATED ARTICLE(S): Plants or plant parts of wheat, durum wheat, and/or triticale used for mushroom production.

4. APPLICABLE FEDERAL QUARANTINE(S) OR REGULATIONS

7 CFR 301.89, KARNAL BUNT, Tilletia indica

5. I/WE AGREE TO THE FOLLOWING:

SEE ATTACHED STIPULATIONS: MUSHROOM PRODUCERS.

6. SIGNATURE 7. TITLE 8. DATE SIGNED

The affixing of the signatures below will validate this agreement, which shall remain in effect 
until cancelled, but may be revised as necessary or revoked for noncompliance.

9. AGREEMENT NO.

10. DATE OF AGREEMENT

11. PPQ OFFICIAL (Name and Title)

Project Coordinator

12. ADDRESS

Karnal Bunt Emergency Program

13. SIGNATURE

14. STATE AGENCY OFFICIAL (Name and Title)

State Entomologist

15. ADDRESS

16. SIGNATURE

PPQ FORM 519
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Appendix E: Compliance Agreements
Examples
MUSHROOM PRODUCERS

Compliance Agreement Stipulations
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Appendix E: Compliance Agreements
Examples
UNITED STATES DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE

PLANT PROTECTION AND QUARANTINE
Rail Cars

COMPLIANCE AGREEMENT
Rev. 09/10/01

1. NAME AND MAILING ADDRESS OF PERSON OR FIRM 2. LOCATION

3. REGULATED ARTICLE(S): Rail cars transporting wheat, durum wheat, and triticale grain, mill feed, and/or associated 
articles.

4. APPLICABLE FEDERAL QUARANTINE(S) OR REGULATIONS

7 CFR 301.89, KARNAL BUNT, Tilletia indica

5. I/WE AGREE TO THE FOLLOWING:

SEE ATTACHED STIPULATIONS: RAIL CARS.

6. SIGNATURE 7. TITLE 8. DATE SIGNED

The affixing of the signatures below will validate this agreement, which shall remain in effect 
until cancelled, but may be revised as necessary or revoked for noncompliance.

9. AGREEMENT NO.

10. DATE OF AGREEMENT

11. PPQ OFFICIAL (Name and Title)

Project Coordinator

12. ADDRESS

Karnal Bunt Emergency Program

13. SIGNATURE

14. STATE AGENCY OFFICIAL (Name and Title)

State Entomologist

15. ADDRESS

16. SIGNATURE

PPQ FORM 519
04/2002-02 Karnal Bunt E-9
PPQ



Appendix E: Compliance Agreements
Examples
RAIL CARS TRANSPORTING BUNTED KERNEL POSITIVE GRAIN, MILLFEED, 
AND/OR ASSOCIATED ARTICLES

Compliance Agreement Stipulations
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Appendix E: Compliance Agreements
Examples
UNITED STATES DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE

PLANT PROTECTION AND QUARANTINE
Trucks/Trailers

COMPLIANCE AGREEMENT

1. NAME AND MAILING ADDRESS OF PERSON OR FIRM 2. LOCATION

3. REGULATED ARTICLE(S): Trucks/Trailers - Transporting wheat, durum wheat, and triticale grain, mill feed, and associated 
articles.

4. APPLICABLE FEDERAL QUARANTINE(S) OR REGULATIONS

7 CFR 301.89, KARNAL BUNT, Tilletia indica

5. I/WE AGREE TO THE FOLLOWING:

SEE ATTACHED STIPULATIONS.

6. SIGNATURE 7. TITLE 8. DATE SIGNED

The affixing of the signatures below will validate this agreement, which shall remain in effect 
until cancelled, but may be revised as necessary or revoked for noncompliance.

9. AGREEMENT NO.

10. DATE OF AGREEMENT

11. PPQ OFFICIAL (Name and Title)

Project Coordinator

12. ADDRESS

Karnal Bunt Emergency Program

13. SIGNATURE

14. STATE AGENCY OFFICIAL (Name and Title)

State Entomologist

15. ADDRESS

16. SIGNATURE

PPQ FORM 519
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Appendix E: Compliance Agreements
Examples
TRUCKS/TRAILERS TRANSPORTING BUNTED KERNEL POSITIVE GRAIN, 
MILLFEED, AND/OR ASSOCIATED ARTICLES

Compliance Agreement Stipulations
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Appendix E: Compliance Agreements
Examples
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Appendix E: Compliance Agreements
Examples
Cleaning and Sanitizing Protocols for
Grain Bins, Elevators, Seed Plants, and Associated Equipment
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Appendix E: Compliance Agreements
Examples
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Appendix E: Compliance Agreements
Examples
UNITED STATES DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE

PLANT PROTECTION AND QUARANTINE
Karnal Bunt Positive Grain Dealer

COMPLIANCE AGREEMENT

1. NAME AND MAILING ADDRESS OF PERSON OR FIRM 2. LOCATION

3. REGULATED ARTICLE(S): Plants or plant parts of wheat, durum wheat, and/or triticale. Karnal bunt positive wheat 
grain (bunted kernels).

4. APPLICABLE FEDERAL QUARANTINE(S) OR REGULATIONS

7 CFR 301.89, KARNAL BUNT, Tilletia indica

5. I/WE AGREE TO THE FOLLOWING:

SEE ATTACHED STIPULATIONS.

6. SIGNATURE 7. TITLE 8. DATE SIGNED

The affixing of the signatures below will validate this agreement, which shall remain in effect 
until cancelled, but may be revised as necessary or revoked for noncompliance.

9. AGREEMENT NO.

10. DATE OF AGREEMENT

11. PPQ OFFICIAL (Name and Title)

Project Coordinator

12. ADDRESS

Karnal Bunt Emergency Program

13. SIGNATURE

14. STATE AGENCY OFFICIAL (Name and Title)

State Entomologist

15. ADDRESS

16. SIGNATURE

PPQ FORM 519
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Appendix E: Compliance Agreements
Examples
KARNAL BUNT POSITIVE GRAIN DEALER

Compliance Agreement Stipulations
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1 For guidance, see Instructions for filling out PPQ Form 530 (Limited Permit).
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Appendix E: Compliance Agreements
Examples
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2 Contact the USDA/State Department of Agriculture Karnal Bunt Office for information on approved establishments/facilities.
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Appendix E: Compliance Agreements
Examples
UNITED STATES DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE

PLANT PROTECTION AND QUARANTINE
Karnal Bunt Negative Grain Dealer/Broker

COMPLIANCE AGREEMENT

1. NAME AND MAILING ADDRESS OF PERSON OR FIRM 2. LOCATION

3. REGULATED ARTICLE(S): Wheat, durum wheat, and/or triticale grain (all referred to in this document as wheat) that 
has been tested and found to be Karnal bunt free (no bunted kernels).

4. APPLICABLE FEDERAL QUARANTINE(S) OR REGULATIONS

7 CFR 301.89, KARNAL BUNT, Tilletia indica

5. I/WE AGREE TO THE FOLLOWING:

SEE ATTACHED STIPULATIONS.

6. SIGNATURE 7. TITLE 8. DATE SIGNED

The affixing of the signatures below will validate this agreement, which shall remain in effect 
until cancelled, but may be revised as necessary or revoked for noncompliance.

9. AGREEMENT NO.

10. DATE OF AGREEMENT

11. PPQ OFFICIAL (Name and Title)

Project Coordinator

12. ADDRESS

Karnal Bunt Emergency Program

13. SIGNATURE

14. STATE AGENCY OFFICIAL (Name and Title)

State Entomologist

15. ADDRESS

16. SIGNATURE

PPQ FORM 519
E-20 Karnal Bunt 04/2002-02
PPQ



Appendix E: Compliance Agreements
Examples
KARNAL BUNT NEGATIVE GRAIN DEALER/BROKER

Compliance Agreement Stipulations
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Bin-tested negative grain is eligible for a Limited Permit (PPQ Form 530). 
See Instructions for Filling out PPQ Form 530 (Limited Permit).
Field-tested negative grain is eligible for a Certificate (PPQ Form 540).
See Instructions for filling out PPQ Form 540 (Certificate).
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Appendix E: Compliance Agreements
Examples
UNITED STATES DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE

PLANT PROTECTION AND QUARANTINE
Feed Processor

COMPLIANCE AGREEMENT

1. NAME AND MAILING ADDRESS OF PERSON OR FIRM 2. LOCATION

3. REGULATED ARTICLE(S): Wheat, durum wheat, triticale grain (referred to in this document as wheat) and associated 
equipment used to handle, transport, store, and process the wheat grain.

4. APPLICABLE FEDERAL QUARANTINE(S) OR REGULATIONS

7 CFR 301.89, KARNAL BUNT, Tilletia indica

5. I/WE AGREE TO THE FOLLOWING:

SEE ATTACHED STIPULATIONS.

6. SIGNATURE 7. TITLE 8. DATE SIGNED

The affixing of the signatures below will validate this agreement, which shall remain in effect 
until cancelled, but may be revised as necessary or revoked for noncompliance.

9. AGREEMENT NO.

10. DATE OF AGREEMENT

11. PPQ OFFICIAL (Name and Title)

Project Coordinator

12. ADDRESS

Karnal Bunt Emergency Program

13. SIGNATURE

14. STATE AGENCY OFFICIAL (Name and Title)

State Entomologist

15. ADDRESS

16. SIGNATURE

PPQ FORM 519
E-24 Karnal Bunt 04/2002-02
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FEED PROCESSOR

Compliance Agreement Stipulations
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3 For guidance, see Instructions for filling out PPQ Form 530 (Limited Permit).
4 Contact the USDA/State Department of Agriculture Karnal Bunt Office for information on approved establishments/facilities.
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Karnal Bunt

Index 1

A
absorbent material, B-3

accidental poisoning, B-2

accidents, B-2

acrylic lid, D-4

adding extraction solution, D-35

Aegilops, 1-8

Afghanistan, 1-3, 1-8

Agency legal counsel, 3-17

agricultural consultants, 6-1

Agricultural Research Service (ARS), 1-3, D-2, F-1

Agricultural Research Stations, 6-1

Agriculture Secretary, 1-4

air hose, high pressure, 3-7

air pressure, 3-7

airborne spores, D-25

Aircraft and Equipment Operations Center, D-40

alcohol
ethyl, D-15, D-18
isopropyl, D-16, D-20

Alternaria, D-9, D-37

analysis
bunted kernel, D-1
spore, D-1
worksheet, D-14

analytical balance, D-20

Animal and Plant Health Inspection Service 
(APHIS), 1-8, 3-17, 4-1

anthesis, 1-7

APHIS (Animal and Plant Health Inspection 
Service), 1-8, 3-17, 4-1

APHIS Business Services, 5-1

APHIS Safety and Health Manual, B-2

applicators, D-27

approved establishment, 3-9

approved laboratories, D-14

aprons, rubber, D-14

aquatic life, B-2

Archer County, TX, 1-6

area
decontamination, D-13, D-14
hazardous waste, D-26
microscope, D-26
processing, D-35
sample processing, D-27
sample receiving, D-24, D-35
sample weighing, D-19
secure storage, D-14
slide preparation, D-27
slide-making, D-31
solution addition, D-14
storage, D-21
weighing, D-14, D-21
work, D-28

Arizona Department of Agriculture, 1-3, D-2, F-1

Arizona, 1-3, 1-4, 1-5, 1-6, 1-8

ARS (Agricultural Research Service), 1-3, D-2, F-1

augers, 3-6, 3-16

automated method, D-3
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Index:
B
bags

biohazard, D-14, D-20 to D-22, D-26, D-27, D-30, 
D-31

disposable, D-30
grain storage, 3-16
plastic, D-13
sanitary, 2-2, 2-4

balance
3 decimal, D-17, D-18
analytical, D-14, D-20

bales, 3-9

Bard Winterhaven area, 1-5

basidiospores, 1-7

Baylor County, TX, 1-6

beaker, D-18

beakers
150-mL, D-27
1-L, D-14, D-18
250-mL, D-27
2-L, D-14, D-17, D-18
400-mL, D-27
50-mL, D-25
600-mL, D-3, D-6, D-7, D-15, D-23

bees, B-1

bench liners, D-16, D-23, D-25, D-26

Bert L. Bohmont, B-2

best management practices (BMPs), 3-17, A-1

BIA (Bureau of Indian Affairs), 6-1

bin sweepings, D-19

bins, 3-7, 3-16, D-1

biohazard bags, D-14, D-20 to D-22, D-26, D-27, 
D-30, D-31

biohazard containers, D-10, D-26

biological containment hood, D-12

biosafety hood, D-15, D-19

black point, D-9, D-37

bleach
baths, D-23, D-25
decontaminating forceps with, D-6, D-8
decontaminating labware and instruments 

with, D-10
decontaminating samples with, D-13
household, D-3, D-6, D-12, D-15, D-27
in carboy for holding extraction filtrate, D-25
residues, D-20
sanitizing the hood with, D-20
solution, D-8, D-13, D-20, D-21, D-23 to D-26, 

D-28, D-30, D-31, D-39
wiping down working surfaces with, D-12

BMPs (best management practices), 3-17, A-1

bobtails, 3-7

Bonde, Morris, D-2

boots, B-3

Boratynski, Ted, D-2

bottle sample, 2-3

bottles
250-mL, 2-4
glass, D-15
HDPE wide mouth, D-15
nalgene, D-19
plastic, D-13, D-21, D-22, D-27, D-28
sample, D-24, D-25
screw-cap, D-28
spray, plastic, D-15
wash, D-15, D-23, D-24, D-25, D-26

boxes
cardboard, D-7, D-12, D-14
glass disposal, D-27
microscope slide, D-27

Bromus, 1-8

broom, B-3

brushes, B-3, D-3

bucket, sanitary, 2-2

bulbs, pipette, D-15, D-27

bunt
common, D-37
dwarf, D-37

bunted kernel
analysis, D-1, D-2, D-34
identification course, D-36
identifier, D-9
machine, 2-2
readers, D-4, D-7
verifiers, D-34, D-36
Index-2 Karnal Bunt 03/2002-01
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Index:
bunted kernels
alternate term for infected kernels, D-2
as an indicator of infected grain, D-1
checking for, D-6, D-8
equipment testing positive for, 3-7
examining samples for, D-3
examining the sample for, 2-3
fields sampled for, 3-11
fields testing negative for, 3-15
host crops free of, 3-9
identification authority for, D-10, D-37, D-38
identification of, D-36
movement of host crops testing positive for, 3-9
recording number of, D-6, D-8
seed samples tested for, D-2
seed testing negative for, 3-12
spread of, 3-17
storing, D-9
testing host crops for, 3-9
wheat testing negative for, 3-14

Bureau of Indian Affairs (BIA), 6-1

C
CA (Compliance Agreement), definition of, A-1

cabinet, storage, D-27

California Department of Food and Agriculture 
(CDFA), 1-4, 1-5

California, 1-5, 1-6, 1-8

caps, D-27

carboxin-thiram, 3-5, 3-6, C-2

carboy, D-15, D-17, D-19, D-22, D-25, D-26

cardboard boxes, D-12, D-14

cart
glassware, D-15, D-24, D-25
utility, D-15

cattle, 3-14

CDFA (California Department of Food and 
Agriculture), 1-4, 1-5

centrifuge
log book, D-26
racks, D-23, D-25
required r/min, D-15, D-27
station, D-23, D-25, D-26
tube rack, D-24, D-25
tubes, D-12, D-14, D-17, D-19, D-23, D-24, D-25, 

D-26

certificate
definition of, A-1
for equipment, 3-16
for grain, 3-11
for hay/straw movement, 3-13
for host crops testing negative, 3-9

chain-of-custody seals, D-12

chairs, D-10

charts, 5-1

check-in area, D-13

chemical emergencies, B-2

chemical fume hood, D-23

chemicals authorized to treat regulated 
articles, 3-6

Chemtrex, B-2

chlorine bleach, 3-4, B-2, C-1

CIMMYT (International Center for Maize and Wheat 
Improvement), 1-3

citric acid
monohydrate, D-15, D-18
solution, D-18

citric acid solution, D-18

Ciudad Obregon, 1-3

clean air station, D-12

clean room, D-11, D-12, D-17, D-23, D-35

cleaning
decision table, 3-16
definition of, 3-7, 3-17, A-1
extraction lab, D-35
of mechanized harvesting equipment, 3-6
treatments, 3-17

cleanser, skin, D-27

coats, lab, D-27

collection bag, 2-1

combines, 1-4, 3-6, 3-7

commercial haulers, 1-2

common bunt, 1-7, D-37

complaints, 4-2
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Index:
compliance agreements
definition of, A-1
feed processor, E-24
for grain, 3-11
for hay/straw, 3-13
for livestock, 3-10, 3-14, 3-15
for processing establishments, 1-2
hay producer, E-4
Karnal bunt negative grain dealer/broker, E-20
Karnal bunt positive grain dealer, E-16
livestock movement, E-2
mushroom producer, E-7
rail cars, E-9
trucks/trailers, E-11

composite sample, 2-3, 2-4

composting procedure, 3-10

compound microscope, D-3, D-6, D-8, D-31

concerns, 4-2

conditions for infection, 1-7

confirmed detection, definition of, A-1

Congress, 4-1

consultants, 6-1

contacts, 6-1

containers
as a regulated article, 3-2
biohazard, D-26
hazardous waste, D-26

contaminated materials, D-26

contamination, definition of, A-1

control wheat, D-22

conveyances
as a regulated article, 1-4, 3-2
definition of, A-1
equipment, 3-16
for seed produced inside the regulated area, 3-5

Cooperative Extension Service, 3-17

cooperators, 1-2

correction fluid, D-30, D-33

counting teliospores, D-35

cover slips
adding liquid under, D-28
beginning examination at the corner of, D-31
for examining wheat kernels, D-3, D-7
new for each sample, D-28, D-29
positioning, D-29, D-30
sealing, D-6, D-8, D-30
size, D-27

coveralls, B-3, D-10, D-12, D-13

CPPC Ultra Bleach 2, C-2

crops, B-2

cross-contamination, 2-2, 3-17

cups
disposable, D-15
portion, D-15

custom harvesters 1-2

cylinders, graduated, D-15, D-17

Cytoseal, D-27, D-28, D-30

D
data

acquisition, 5-1
entries, D-29
management, 5-1
sheets, D-27, D-30, D-31

dealers
farm and garden supply, 1-2
farm equipment and implement, 1-2

debris, 3-7

declaration
of emergency, 1-4
of extraordinary emergency, 1-4

decontaminating
equipment, D-36
samples, D-35

decontamination
area, D-13, D-14
definition of, A-1
of extraction ware, D-12
of labware, D-10
of samples, D-2
safeguards, D-2, D-11

deionized water, D-15, D-17, D-18, D-19

delimiting survey, definition of, A-1
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Index:
delivery system, 3-7

Deputy Administrator, 3-3, 3-4

designated building, D-11

detection, definition of, A-1

detergent, B-3, D-12, D-15, D-17, D-19

digital camera, 5-1

dirty room, D-11, D-12, D-35

disease
definition of, A-1
unintentional movement of, 3-17

dish pans, D-7, D-12

disinfectant tubs, D-17, D-23

disinfection, D-26

disposable centrifuge rack, D-25

disposable coveralls, B-3

disposable rack, D-24

disposable tube rack, D-14

disposal bag, D-6, D-30

disposal of pesticide containers, B-1

dissecting microscope, D-3, D-6, D-8, D-9, D-15

distribution, 1-8

Docket #
00-088-2, 1-6
01-058-1, 1-6
01-063-1, 1-6
96-016-14, 1-5
96-016-35, 1-6
96-016-36, 1-6
97-060-2, 1-6
99-077-2, 1-6

Dona Ana County, NM, 1-4

dough stage, 3-8, 3-13, 3-15

dry spills, B-3

durum wheat
affected by Karnal bunt, 1-3
as a host of Karnal bunt, 1-8
as a regulated article, 3-2
equipment used in harvesting or processing 

of, 3-7
seed storage, 3-5
treatments for equipment used in harvesting or 

processing of, 3-6

dust mask, D-3, D-4, D-7, D-15, D-20

dust pan, B-3

dust, 3-7

dusting gas, D-3, D-6

dwarf bunt, D-37

dye, D-4, D-7

E
EAN (Emergency Action Notification), 1-2, 1-3, 3-3, 

A-2

elevators, 3-16

emergencies, chemical, B-2

Emergency Action Notification (EAN), 1-2, 1-3, 3-3, 
A-2

emergency quarantine action, 3-3

endosperm, 1-7, 1-8

environment, impact of pesticides on, B-2

environmental groups, 4-1

Environmental Protection Agency, B-1

epidermal layer, D-8

Eppendorf adjustable pipettor, D-16

equipment
as a regulated article, 3-2
cleaning, 3-8
harvesting, 1-4, 3-8
mechanized harvesting, 3-6, B-2
reconditioning, 3-16
seed cleaning, 1-4, 3-16
used to store wheat 1-4

Erlenmeyer flasks, D-15, D-19, D-27

establishing priority, D-35
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PPQ



Index:
ethyl alcohol, D-15, D-18

examining slides, D-35

examining wheat kernels, D-36

export terminal facility, 3-11

exposures, pesticide, B-2

extracting samples, D-14, D-35

extraction
container, D-24
equipment, D-12
filtrate, D-25
fluid, D-22
hood, D-31
lab, D-21, D-22
procedures, D-1
series, D-26
set, D-25
solution, D-12, D-14, D-17, D-19, D-20, D-22, 

D-24

extraction solution, D-22

extraordinary emergency, 3-3

eyewash kit, B-3

F
facilities, 3-7

farmers, 1-2

fax machine, 5-1

Federal Environmental Protection Agency, B-1

Federal Register, 3-3, 3-4

feeder trough, D-4

feeding and movement stipulations, 3-10

feedlot, 3-14, 3-15

field number, 2-1

fields, D-1

filter, HEPA, D-19

filtrate, D-24, D-25, D-26

fire extinguisher, B-3

fires, B-2

first aid kit, B-3

first aid, B-2

flasks, D-23, D-24

flasks, Erlenmeyer, D-15, D-19, D-27

Floyd, Joel, D-2

forceps, D-3, D-4, D-6, D-7, D-8

Ft. Detrick, MD, D-2

fume
absorber, D-27
extractor, D-28
hood, D-15, D-23

fumigant recirculation, C-1

fumigation, A-2, C-1

fungal morphology, D-37

fungal taxonomy, D-37

fungicide, 3-4, 3-12, D-25

funnel, D-18

funnels, D-15, D-18, D-23, D-25

G
garden hose, D-12, D-13

general public, 4-1, 6-1

germ tubes, 1-8

glass bottle, D-15

glass cleaner, D-3

glasses, safety, D-13, D-15

glassware cart, D-24, D-25

glassware, D-19, D-23, D-25

Glickman, Dan, 1-4, 1-5

gloves
gauntlet, D-15
latex, D-3, D-7, D-10, D-12, D-13, D-15, D-27, 

D-29
nitrile, D-15
rubber, B-3
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glumes, 1-8

glycerol, D-15, D-17, D-18

governments, 4-1

GPS units, 5-1

graduate, transfer pipettes, D-27

graduated cylinder, D-17, D-18

grain
analysis laboratories, D-1, D-2, D-11
analysis, D-2
as a regulated article, 3-2
buggies, 3-6
certification of, 3-4
definition of, A-2
elevators, 1-4, 3-2
examination machine, D-37
host crop material, 3-17
inspection machine, D-2, D-3, D-4, D-5, D-6
organizations, 6-1
protocol for sampling, 2-1
samples, 1-2, D-1, D-2, D-3, D-36
storage facilities, 3-16, 3-17
storage, 3-7

graphics, 5-1

grasses, as hosts of KB, 1-8

grower groups, 6-1

Guidelines for Managing and Monitoring Pesticide 
Spills, B-2

H
hair covers, D-10

hand lens, D-9

handling spills, D-35

harvesters, custom, 1-2

harvesting and cleaning equipment, 3-8

harvesting equipment, 1-4, 3-6, 3-17, A-2, B-2

harvesting machines, 3-6

Haryana, Indian state of, 1-3

hay
definition of, A-2
movement decision table, 3-13
movement of host crop, 3-8
movement of KB positive, 3-9, 3-10
samples of, 1-2

hay, 3-13

hazardous waste
area, D-26
container, D-26

header, 3-6, 3-7

heading, of wheat plants, 1-7

headquarters, 4-2

heads, 3-17

Helminthosporium
sativum, D-37
spp., D-9

HEPA filter, D-19

Hidalgo County, 1-4

high pressure air, D-6

honey bees, B-2

hood
biosafety, D-15, D-19, D-21, D-22, D-23
extraction, D-31
fume, D-15
laminar flow, D-28

hood, D-22

hopper, 3-6, 3-7, D-4

hose, garden, D-12, D-13

host
definition of, A-2
material, 3-7

host crop
material, 3-16, 3-17
movement of, 3-8

hosts of Karnal bunt, 1-8

hot water and detergent drench, 3-8

humidity, relative, 1-8
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I
identification authority, D-8, D-37, D-38

identifier, D-8

identifying teliospores, D-35

Imperial County, CA, 1-5

incineration, B-1

India, 1-3, 1-8

industry, 4-1

inert dusting gas, D-3

infection
definition of, A-2
occurrance of, 1-7
stages of, D-8

infectious spores, 1-8

inoculation, A-2

inoculum, A-2

International Center for Maize and Wheat 
Improvement (CIMMYT), 1-3

interpreting laboratory results, D-35

interstate regulatory action, 3-3

intrastate regulatory action, 3-3

inverted light microscope, D-15

Iran, 1-8

Iraq, 1-3, 1-8

irrigation, 1-7, 1-8

isopropyl alcohol, D-16, D-20

K
Kansas State Board of Agriculture, F-1

Karnal bunt
definition of, A-2
kernel analysis worksheet, D-41
sieve log, D-16, D-39
sieve usage log, D-16, D-39, D-40

Karnal, city of, 1-3

KB Task Force, 1-4

keeping records, D-35

kernel verifiers, D-36

Kimwipes, D-3

kitty litter, B-3

known infested property, definition of, A-2

L
La Paz County, 1-5

lab coats, D-12, D-13, D-19

lab tape, D-17, D-23, D-26

lab tools, D-10

label instructions, B-1

labeling tape, D-3

labeling, D-2

labels, D-3, D-7, D-16, D-27

laboratories
grain analysis, D-1, D-2
seed analysis, D-2
seed, D-1

laboratory
control, D-14
documents, D-33
grain analysis, D-11
manager, D-29, D-31, D-33
number, D-14
personnel, D-12, D-14, D-34
procedures, D-1
sample numbers, D-14
seed analysis, D-11

labware, D-10

lakes, B-2

laminar flow hood, D-28

lamp, magnifying, D-7

landfill, B-1

latex gloves, D-4, D-7, D-12, D-17, D-19, D-20, 
D-22, D-23, D-27
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law enforcement officials, 6-1

leaks, pesticide, B-2

Lebanon, 1-3, 1-8

Legislative and Public Affairs, 4-2

legs, 3-16

life cycle, 1-8

light source, B-3

light switch, D-4, D-6

Limited Permit, 3-5, 3-9, 3-11, 3-13, A-2

linen tester, D-15

liner, bench D-16

liquid detergent, B-3

liquid spills, B-3

liquid suspension, D-12

live steam, 3-8

livestock, 3-10, 3-13, 3-14, 3-15, A-2, B-2

loading dock, D-11

logging-in samples, D-35

log-in procedures, D-12

Lolium, 1-8

loose smut, 1-7

Luna County, 1-4

M
machine

bunted kernel, 2-2

magnetic stirring bar, D-17, D-18

magnifying glass, D-15, D-16

magnifying lamp, D-7

maintaining supplies, D-35, D-36

making labels, D-35

manual method, D-6

manure
as a regulated article, 3-2

mapping, 5-1

maps, 5-1

Maricopa County, 1-5

marker, D-6, D-8, D-9

McCulloch County, 1-5

mechanized harvesting equipment
as a regulated article, 3-2

mechanized harvesting equipment, 3-6, B-2

media, 4-1

methyl bromide
application rate, C-1
approved fumigant, A-2
as a field fumigant, C-1
soil injection of, C-1

methyl bromide, 3-6

Mexicali Valley of Mexico, 1-6

Mexico, 1-3, 1-8

microclimate, 1-7

micrometer
ocular, D-15
stage, D-16

microscope
area, D-26
compound, D-3, D-6, D-7, D-8, D-31
dissecting, D-3, D-6, D-7, D-8, D-9, D-15
inverted light, D-15
slides, D-3, D-6, D-7, D-8, D-9, D-28, D-38
stations, D-31

microscopic evaluation, D-17

microscopic examination, D-27, D-31, D-36, D-37, 
D-38

microscopic identification, D-31

microscopy, D-12, D-37

milling products or by-products
as a regulated article, 3-2

milling products, 1-4

Mills County, 1-5

Mission, Texas, D-40
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mixer, vortex, D-16

mycelia, 1-8

mycelium, 1-7

mycology, D-37

N
nail polish, D-3, D-6, D-7, D-30

nalgene bottles, D-1, D-19

National Mycologist, D-37

National Program Planning Staff, 3-4

National Regional Directors, 3-4

national standard, D-11

National Survey Coordinator, H-1

National Survey Plan, 2-6

national surveys, D-1, H-1

negative control, D-38

negative samples, D-6, D-8

negative slides, D-31

Neovossia indica, 1-3, A-3

Nepal, 1-8

New Mexico Department of Agriculture (NMDA), 1-4

New Mexico, 1-4, 1-5, 1-6, 1-8

news media, 6-1

Nogales, AZ, D-2

non-target insect species, B-2

noxious weeds, 3-17

nylon screens, D-25

nylon sieve, D-23

O
ocular micrometer, D-15, D-39

Office of Personnel Management (OPM), 3-17

officials
federal, 4-2
state, 4-2

OPM (Office of Personnel Management), 3-17

options, sanitizing, 3-8

orbital shaker, D-24

outbreak situations, 4-1, 4-2

ovary, 1-7, 1-8

overalls, D-19

overlays, 5-1

P
packaging, D-11

padl-pets, D-28, D-29, D-30

paint brushes, D-3, D-6

Pakistan, 1-3, 1-8

Palo Verde Valley, 1-5

paper cups, D-19, D-20, D-21, D-22

paper label, D-6

parafilm, D-16, D-20

partial bunt, 1-3, 1-7, A-2

Pasteur pipettes, D-28, D-29, D-30

pasteurized product, 3-10

pasture, 3-14, 3-15

pathogen, definition of, A-2

PCNB (pentachloronitrobenzene), 3-5, 3-6, C-2

pentachloronitrobenzene (PCNB), 3-5, 3-6, C-2

pericarp, D-8, D-9
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pesticides
application, B-2
authorized, B-1
cartridges, B-3
containers, B-1
seed treated with, D-4, D-7, D-26
spillage, B-1

pesticides, B-1

Peterson, Gary, D-2

petri dish, D-3, D-4, D-6, D-7, D-8, D-9

petroleum jelly, D-27

Phoenix, Arizona, D-2

Pinal County, 1-5

pipette
bulbs, D-29
Mohr, D-16, D-19
Pasteur, D-27, D-28, D-29, D-30
plastic, D-18, D-28, D-29, D-30
tips, D-16
transfer, D-28, D-29
washer, D-19

pipettor, D-16

pitchers, D-16, D-23, D-26

placards, 5-1

plant breeders, 6-1

plant pathology, D-37

plant pests, 3-17

Plant Protection Act 2000, 3-3

Plant Protection and Quarantine (PPQ), D-2

planting equipment, 3-5

plastic bags, B-3, D-3, D-7, D-13

plastic bottles, D-13, D-21, D-22, D-28

plastic cover, B-3

plastic covering, C-1

plastic disposal bags, D-12

plastic pipettes, D-28, D-29, D-30

plastic trays, D-7, D-8, D-17, D-23, D-26

plastic tubs, D-25

plastic vials, D-3, D-6, D-8, D-9

Poison Control Center, B-2

poisoning, B-2

pollen grains, D-38

ponds, B-2

portable eyewash kit, B-3

portable light source, B-3

positive samples, D-6, D-8, D-11, D-14

positive slides, D-31

potassium acetate, D-16, D-18

Power Points, 5-1

PPQ (Plant Protection and Quarantine), D-2

PPQ 530, 3-11, 3-13

PPQ 540, 3-13, 3-16

PPQ Field offices, 3-3

PPQ Form 523, 3-3, A-2

PPQ Form 530, 3-5, A-2

PPQ Form 540, 3-4, 3-14, 3-15, A-1

PPQ Identifier, D-36

PPQ National Mycologist, D-38

PPQ Plant Pathology Identifiers, D-37

PPQ Port Identifier, D-37

PPQ Project Director, 3-4

PPQ Regional offices, B-1

PPQ Treatment Manual, B-1

PPQ-APHIS- USDA, definition of, A-2

precautionary labeling, B-1

preparing sample containers, D-35

preparing Shear’s mounting fluid, D-35

preparing slides, D-27, D-35

preparing the workstations, D-36

primary sporidia, 1-8
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private agricultural consultants, 6-1

probes, 2-3

processing areas, D-35

processing samples, D-36

program activities, 4-2

program risks, 4-2

Project Director, 4-2

project guidelines, D-6, D-8

project managers, 4-2

promycelium, 1-8

property, definition of, A-2

protective clothing, D-4, D-6, D-23

public health, 6-1

public meetings/gatherings, 4-2

PVC pipe, 2-1

Q
quality assurance slides, D-27

quality assurance, D-14

quality control measures, D-38

R
rack, test tube, D-16

RADS (Regulatory Analysis and Development 
Staff), 3-4

railcars, 3-7, 3-16

railroad cars
as a regulated article, 3-2

ranchers, 1-2

rangeland, 3-14, 3-15

Rapid Response Team (RRT), 5-1

Rapid Response Team, 1-4

reading positive slides, D-35

receiving samples, D-35

reception area, D-11

record keeping, D-31

records, 3-17

reference slides, D-32

references, G-1

regional office, 4-2

regional offices, 4-2

regulated area
boundaries, 1-2
conveyances leaving the, 3-7
definition of, A-3
equipment leaving the, 3-6, 3-16
hay/straw leaving the, 3-9, 3-10
hay/straw movement within the, 3-13
livestock movement from, 3-14
seed movement within the, 3-12

regulated areas
spread of bunted kernels from, 3-17

regulated articles, 1-2

Regulatory Analysis and Development Staff 
(RADS), 3-4

regulatory program, 3-17

relative humidity, 1-8

replacement sieves, D-40

replication retests, 2-3

replications, D-11

research germplasm, 3-4

respirator, D-3, D-4, D-7, D-26

respirators, B-3

restricted areas, 1-5

return auger, 3-7

Reva variety of wheat, 1-3, 1-4

rheostat, D-4, D-6, D-8

right-of-entry authority, 3-3

risk-reducing measures, 4-2
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Riverside County, 1-5

root crops with soil, 3-2

RRT (Rapid Response Team), 5-1

rubber aprons, D-14, D-23

rubber boots, B-3

rubber gloves, B-3, D-23

running water, D-11

S
safety considerations, B-2

safety glasses, D-13, D-15, D-17, D-19, D-22, D-23

safety, B-1

sample bags, D-14

sample bottles, D-24, D-25

sample containers, D-14, D-20, D-21, D-22

sample contamination, D-7

sample extraction, D-12, D-39

sample journals, D-14

sample log-in, D-14

sample priorities, D-29

sample receiving area, D-13, D-24, D-35

sample slides, D-27

sample tubes, D-27

sample weighing area, D-19

samples
analyzing, D-4
centrifuged, D-28
delivery of, D-11
dry grain, D-12
seed, D-12

San Saba County, TX, 1-5

sand, B-3

sanitary bucket, 2-2, 2-4

sanitary landfill, B-1

sanitize, definition of, A-3

sanitizing, 3-6, 3-7, 3-16, 3-17

sawdust, B-3

scale area, 2-2

science panel, 1-4

scissors, D-28

scoop, lab, D-16

screen, nylon, D-25

screw-cap bottle, D-28

scrub brushes, B-3

sealant, silicone, D-16

Secale cereale, 1-8

secondary sporidia, 1-7, 1-8

Secretary of Agriculture, 3-3

secure storage area, D-14

secure storage units, D-13

seed
analysis laboratories, D-2, D-11
analysis, D-2, D-34
as a regulated article, 3-2
bin cup, D-4, D-6
coat, D-8
definition of, A-3
hopper, D-4
produced inside the regulated area, 3-4
produced outside the regulated area, 3-6
protocol for sampling during storage, 2-3
protocol for sampling following storage, 2-5
protocol for sampling prior to storage, 2-2
samples, 1-2, D-1, D-2, D-9
storage, 3-5, 3-7
testing laboratory, D-19
treatment, 3-5

seed cleaning equipment, 1-4

seed conditioning equipment
as a regulated article, 3-2

seed laboratory, 2-3

seed processing facilities, 3-17

seed storage facilities, 3-17

selecting slides, D-35
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Index:
selective sieving, D-2

SEPPC (Surveillance and Emergency Programs 
Planning and Coordination), 5-1, B-1, H-1

serial number, D-39, D-40

set number, D-14

setting up the working area, D-35

shaker table, D-23

shaker, orbital, D-16

Shear’s mounting medium
containers of, D-30
laboratory supply, D-3, D-7, D-28
mixing pellets with, D-26
placing onto slides, D-29
preparation of, D-14, D-17, D-18
preparing microscope slides with, D-6, D-8

Shear’s mounting medium, D-18

Shear’s solution, D-28

shed, D-11

shoe covers, D-10

shovel, B-3

side panels, 3-7

Sierra County, 1-4

sieve
20-µm, D-25

sieve log, D-16

sieve usage log, D-16

sieves
20-µm, D-16, D-24, D-25, D-38, D-40
53-µm, D-24, D-38, D-40

signs, 5-1

silicone seal, D-39

silicone sealant, D-16

silos, 3-7

sinks, D-23

slide
labels, D-30, D-33
preparation area, D-27
preparation, D-12, D-28, D-34
readers, D-34
sealant, D-31
tray, D-31
warmer, D-28, D-31

slide-making area, D-31

slides, microscope, D-3, D-7, D-28

smut
definition of, A-3
fungi, D-17
spores, 1-7

sodium
hypochlorite, D-12, D-15
phosphate, D-16

sodium hypochlorite, 3-4, 3-6, 3-8, C-1

soil
as a regulated article, 3-2
treatment, A-3

solution addition
area, D-14
room, D-22

Sonora, Mexican state of, 1-3

sorus, D-9

special interest groups, 4-1

special precautions, B-1

SPHDs, 4-2

spike, 1-7

spillage of pesticides, B-1

spills, D-12

spills, pesticide, B-2

spore
analysis worksheets, D-12, D-19
analysis, D-1, D-2, D-14
black point, D-9
examination, 2-3
fragments, D-11
infectious, 1-8
Karnal bunt, 1-7
seed positive, 3-12
verifiers, D-34
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sporidia
contact with ovary, 1-7
definition of, A-3
primary, 1-8
secondary, 1-7, 1-8

sporidia, 1-7

spray bottle, D-6, D-13, D-15

stage micrometer, D-16

stakeholders, 4-1

Standard Pesticide User’s Guide, the, B-2

standing wheat, 3-9

starch granules, D-24

State Agriculture Laboratory, D-2, F-1

State Cooperators, 3-4, 3-17

State Departments of Agriculture, 5-1

State regulatory officials, F-1

steam, 3-8

stir bars, magnetic, D-16

stirrer, magnetic, D-16

stirring bar, D-17, D-18

stomata, 1-8

stoppered bottle, D-18

storage
and processing facilities, 1-2
area, D-14, D-21
bins, 2-3
container, D-10
facilities, 2-2, 3-5, 3-11
units, D-7, D-13

storing samples, D-35, D-36

straw
as a regulated article, 3-2
definition of, A-3
movement of, 3-8, 3-9, 3-10, 3-13
removal of, 3-17

streams, B-2

stubble, definition of, A-3

sub-samples, 2-2, 2-6

supernatant, D-17, D-26, D-28, D-29, D-31

Surveillance and Emergency Programs Planning and 
Coordination (SEPPC), 5-1, B-1, H-1

surveillance areas, 1-5

suspect spores, D-37

Syria, 1-3, 1-8

syringes, D-16

T
T. barclayana, D-33

T. controversa, D-37

T. horrida, D-33, D-37, D-38

T. laevis, D-9, D-37

T. tritici, D-9, D-37

T. walkeri, D-33, D-37, D-38

table surfaces, D-12

tables, D-10

tap water, D-19, D-23, D-25

tape, D-3, D-16

tarpaulin, B-3

TDY personnel, 5-1

TDY rosters, 5-1

teasing needle, D-8

technicians, D-34

teliospore
analyses, D-40
contamination, D-12
definition of, A-3
examination, D-9, D-27
extraction, D-2, D-14
gross morphological characteristics, D-36
identification, D-31, D-32, D-34, D-37
introduction of, 1-7
kernel conversion, 1-7
mass, D-8
morphology, D-36
overwintering life stage, 1-8
positive determination, D-33
presence of, D-1, D-6, D-8, D-9, D-11
verification, D-10, D-32
verifiers, D-37, D-38
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terry wipes, D-16, D-20, D-21

test tube rack, D-16

Texas, 1-4, 1-5, 1-6, 1-8

Throckmorton County, 1-6

Tilletia indica
analysis for, D-12
as a regulated article, 3-2
as causal agent of Karnal bunt, 1-3
definition of, A-3
determining presence of, D-11
examination for, D-27
examining isolates of, D-34
identification, D-36
identifying wheat kernels infected with, D-2
identifying, D-8
initial infection, D-36
life cycle, D-36
microscopy log sheet, D-33, D-43
morphology, D-36
reference slides, D-32
spore analysis worksheet, D-31, D-32, D-33, 

D-42
teliospores of, D-14, D-31, D-32
verifier, D-30
verifying presence of, D-10
verifying samples for the presence of, D-1

Tilletia walkerii 1-5

timers, D-16

towels, D-7, D-28

toxicity of pesticides, B-1

trading partners, 4-1

training
activities, D-36
content, D-35
procedures, D-8
program, D-34
records, D-34
slides, D-38

tray, slide, D-28

trays, D-12, D-17

Treatment Manual, B-1

treatments, approved regulatory, 3-6

trimethyl-amine, 1-7

triticale, 1-3, 1-7, 1-8, 3-2, 3-5, 3-6, 3-7

Triticum aestivum X Secale cereale, 1-3, 1-8, 3-2

Triticum aestivum, 1-3, 1-8, 3-2

Triticum durum, 1-3, 1-8, 3-2

Triticum, 1-8

truck trailers, 3-7

trucks, 3-2

tube rack, D-14

tubes
centrifuge, D-17, D-19, D-24, D-25, D-26
sample, D-27

tubs
disinfectant, D-17, D-23
self-draining and holding, D-17

Tween 20, 3-4, D-17

U
ultra chlorine bleach, 3-6, 3-8

Ultra Clorox brand regular bleach, C-2

United States Department of Agriculture 
(USDA), 3-17, D-2

United States, 1-3, 1-8

universities, 6-1

unregulated areas, 3-17

USDA (United States Department of 
Agriculture), 3-17, D-2

USDA agencies, F-1

utility cart, D-13, D-14, D-17, D-19, D-22

V
vacuum, D-6

verifying teliospores, D-35

vermiculite, B-3

vials, D-3, D-6, D-7, D-9

vibrating mechanism, D-4

visual examination of infected grain, D-36
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voucher slides, D-10, D-30

W
wash basin, D-7, D-13

wash bottles, D-23, D-24, D-25, D-26

wash, high pressure, 3-7

water
deionized, D-15, D-17, D-18, D-19
tap, D-19, D-23, D-25

watersheds, B-2

weighing and measuring samples, D-35

weighing area, D-14, D-21

wetting agent, D-17

wheat
affected by Karnal bunt, 1-3
as a host of Karnal bunt, 1-8
as a regulated article, 1-4, 3-2
equipment used in harvesting or processing 

of, 3-6, 3-7
floral development, 1-8
grain samples, D-1
grain, 3-14
heading, 1-8
samples, D-38
seed storage, 3-5
spike emergence, 1-8
spike, 1-8
straw, 3-10

wildlife, B-1, B-2

work area, D-28

worksheets, D-3, D-4, D-6, D-7, D-8

Y
Ykema, Ron, D-2

Young County, TX, 1-6

Yuma County, AZ, 1-5
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